The aim of this study was to evaluate the effect of phytogenic additive with anti-inflammatory and antioxidant properties on thermoregulatory behavior (lifting of the wings, high respiratory rate defined as open beaks) and water and feed intake in mild-moderate heat stressed Cobb 500 broiler chickens. From 28 th day of chickens' age experimental group was supplemented with 0.1 % phytogenic additive based on Scutellaria baicalensis L. extract in the diet. At the age 30 days temperature was increased to 27 °C and kept the same till the end of experiment at 34 days of age. Ethological observation was performed 31 st , 32 nd and 33 th days of experiment. Monitoring was performed in three observation periods at the start, in the middle and at the end of 18h day length, always for three consecutive hours. Changes in chickens' behavior among days and observation periods, as well as the influence of phytogenic additive were evaluated. Manifestations of thermoregulatory behavior were significantly higher (p < 0.001) in the middle and at the end of photoperiod. Significantly the highest number of chickens fed diets (p < 0.001) at the end of day-light, water intake was the lowest in the middle of the day (p < 0.001). Significantly the oftenest lifting of the wings (p < 0.001), high respiratory rate (p < 0.001) and feed intake (p = 0.017) were found in 33 days of chickens' age. Feeding of phytogenic additive did not affect water intake and feed intake, anyway significantly reduced (p < 0.001) thermoregulatory behavior.
INTRODUCTION
Heat stress is the one of the most important stressor on broilers' farms. The importance of this stressor is in large numbers of negative impacts. Detrimental effect on performance parameters represented by decrease in body weight gain, feed intake and feed conversion ratio are well known (Quinteiro-Filho et al., 2010) . Heat stress can also impairs meat quality; it significantly increases lactate production in meat and reduce its pH value by accelerating meat glycolysis (Zhang et al., 2012) . Immune response of birds was also negatively affected. Heat stress cause decrease in relative weight of lymphoid organs . There is also a reduction in lymphocyte blood concentration (Altan et al., 2000) . Higher ambient temperature has effect on corticosterone levels; increasing levels of corticosterone was found in broilers affected by high ambient temperatures (Sohail et al., 2012) .
Under high temperature conditions the bird body attempts to maintain its thermal homeostasis. This is ensure mainly through thermoregulatory behavior such as panting, elevated wings and resting (Mack et al., 2013) . The evaluation of behavior in high temperatures is helpful for detection of stress level in a flock.
There are several ways how to mitigate negative heat stress effects. Very useful is high air velocity from 4 to 6 weeks of age, which can improve performance of broilers in high temperatures (Simmons et al., 2003) . Another approach to heat stress elimination is through nutrition. Dietary supplementation of ascorbic acid may alleviate negative effects of heat stress on performance parameters and meat quality (Toplu Oral et al., 2014) . Detrimental effect of oxidative stress by producing free radicals may be reduced and subsequently immune response could be improved by vitamin E addition .
Nowadays, the use of various phytogenic additives is very actual. The beneficial influence on heat stress negative effects elimination have been demonstrated in the Scutellaria baicalensis L. Flavones such as baicalin and wogonoside and their aglycones baicalein and wogonin are the major bioactive compounds extracted from the roots of Scutellaria baicalensis L. These flavones have been reported to have various functions, including anti-cancer, hepatoprotective, antibacterial, antiviral, antioxidant and neuroprotective effects (Zhao et al., 2016) . Furthermore, supplementation of Scutellaria baicalensis L. extract with curcuma extract may be used in broiler nutrition with the aim to effectively decrease gut inflammation induced by heat stress and consequently increase chicken performance (Varmuzova et al., 2015) . Park et al. (2016) found a positive effect of Scutellaria baicalensis L. extract on broilers performance in high ambient temperatures too. Effects of some active compounds on nervous system, mainly their anxiolytic effect are also interesting from scientific point of view. This effect has been demonstrated in mice. Wogonin exhibited anxiolytic effect by mediation influencing GABAergic transmission in the brain (Navratilova and Patocka 2016) . This effect can cause behavioral changes, mostly in stressful situations. The aim of this study was to evaluate the effect of phytogenic additive based on Scutellaria baicalensis L. extract on thermoregulatory behavior in broilers under persistent mild -moderate heat stress.
MATERIALS AND METHODS

Animals and treatments
Both sexes of 135 one day old broiler chickens Cobb 500 were housed in 12 littered floor boxes in one room, 10 -12 per box, with controlled environmental conditions. Temperature in the room was 30 °C at the start of experiment and gradually decreased to 20 °C according to guidelines for the hybrid. The light regime was as follow: in the first week of experiment 23 hours of light and 1 hour of darkness and after the first week 18 hours of light and 6 hours of darkness were applied. The water intake was supplied with nipple drinkers and feeding was manually submitted from tube feeders. The water and feed were available ad libitum.
Chickens fed broiler diets meeting the nutrient requirements for Cobb 500.
Starter (crumble pellets) was fed from 1 to 10 days of chicken age, grower (pellets) from 10 to 28 days. All chickens fed the same diets starter and grower based on maize, wheat, soybean meal, rapeseed meal, calcium carbonate, calcium dihydrogen phosphate, animal fat and sodium chloride. Finisher (pellets) was fed from 28 days to 34 days. Composition of finisher was based on wheat, maize, soybean meal, soybeans, rapeseed meal, animal fat, calcium carbonate, sodium chloride, monocalcium phosphate and sodium sulfate. Content of nutrients in the diets is shown in the Tab. I. At the age 28d boxes were divided into two groups; control and experimental. Control group fed control diet finisher and experimental group fed the same diet finisher, which was only supplemented with 0.1 % phytogenic additive Axion FEEDSTIM based on extract from Scutellaria baicalensis L. roots.
From 28 days of age temperature in the room had been increased up to 30 days of age and kept the same till the end of experiment, consequently chickens exposure to heat stress ran from 31 
Ethological observation
Ethological observations were performed 31, 32 and 33 days of chickens' age. Monitoring was performed at half-hour intervals during three consecutive hours in three observation periods in 18h photoperiod. Lights switch on at 4h and switch off at 22h on each observation day. First observation period was conducted from 4h to 7h, second observation period from 12h to 15h and third period was conducted from 19h to 22h. In total 63 observations were realized. Observation was carried out by the same spotter. Behaviors were observed in all boxes by scan sampling method, which means that a group of individuals is quickly scanned at periodic intervals and the behavior of each member of this group is recorded immediately. The time spent watching each individual should be short and approximately constant (Martin and Bateson, 2007) . Number of birds showing given behavior was expressed in percentage of total number of birds.
Description of behavioral manifestations
High respiratory rate was defined as open beaks. Next observed thermoregulatory behavior was lifting of the wings: a space can be seen between broiler wings and body (thus more air is moved between body and wing). Feed intake, when broiler head is located inside tube feeder and water intake, when broiler beak is in contact with a nipple drinker were included too.
Statistical analysis
Observed data can be seen as binomial proportions, so generalized linear model with logit link was employed to evaluate statistical significance of factors phytogenetics additive, age and day-light phase. Predictions of factor levels were calculated for significant factors and distinguish levels were found based on the least significance differences. Significance level was set to 0.05. All calculations were provided in the computational system Genstat 17.
RESULTS
The effects of broiler chickens age (31, 32 and 33d), day-light phase (morning, midday, evening) and phytogenic additive on chosen broiler behavior were estimated. Behavioral changes depending on day-light phase are shown in Tab. II. Tab. III shows broilers behavior in 31 st , 32 nd and 33 th day of fattening. The effect of phytogenic additive on behavior of heat stressed broilers is shown in Tab. IV.
Beak opening
Open beaks and accelerated breath are main symptoms of heat stress. All three factors had significant effect on this behavior. Significantly highest numbers of birds (p < 0.001) with an open beak were between 12:00 and 15:00 and in 33 th day of fattening. On the other hand, lowest numbers of this behavioral manifestation were observed between 4 : 00 and 7 : 00. In 31 st and 32 nd days a number of birds with open beaks was almost the same. Feeding of phytogenic additive significantly decreased manifestation of this behavior (p < 0.001). 
II: Behavior of broilers exposed mild-moderate heat stress depending on day-light phase [%]
Wings lifting
Age, day-light phase and phytogenic additive had significant effect on the behavior. Between 12 : 00 and 15 : 00 and also between 19 : 00 and 22 : 00 significantly higher numbers of broilers (p < 0.001) with lifted wings were observed in comparison with hours from 4 : 00 to 7 : 00. The manifestations of this behavior have increased significantly (p < 0.001) with age of broilers. Feeding of phytogenic additive caused reduction of thermoregulatory behavior; in control group significantly higher numbers of broilers with lifting wings was found (p < 0.001).
Feed intake
Only age and day-light phase had significant effect on feed intake. The consumption was significantly highest in the evening, between 19 : 00 and 22 : 00 (p < 0.001), conversely lowest feed intake was observed between 12 : 00 and 15 : 00. It is well known, that feed intake increase with age, which was confirmed in this study (p = 0.017). Addition of phytogenic additive had no effect on eating behavior.
Water intake
As in feed intake, also in water intake significant effect on this behavior was observed only of age and day-light phase. In the morning and in the evening significantly higher (p < 0.001) water intake was observed than in the midday. Lowest numbers of drinking birds was found in 33 th day and significantly highest numbers (p = 0.040) of drinking birds were in 32 nd day. On the other hand 33 th day there was the highest number of feeding birds. Phytogenic additive added to the diet did not affect drinking behavior.
Live body gain and live body weight were higher in experimental group, but the difference were no significant. Feed conversion ratio was better in experimental group, but there was no significant difference between the groups and feed intake was almost the same in both groups (Zmrhal et al., 2017) .
DISCUSSION
Previous studies have reported that broilers exposed to high ambient temperatures spent more time with sitting or lying behavior. Beak opening and wing spreading occurred more frequently in the highest daily temperatures and especially in connection with the highest body surface temperature and the highest radiant heat load (De Queiroz et al., 2013) . High temperature reduced feed intake and also protein and energy intake (Syafwan et al., 2012) . Mack et al. (2013) studied the effect of heat stress on behavior in two strains of laying hens. Percentage of Dekalb hens manifesting elevated wings and panting was about 70 % and 77 % respectively. This numbers are higher compared to this study, probably because mild-moderate heat stress was applied in this study compared to Mack et al. (2013) study, where hens were exposed to higher constant temperature 32.6 °C.
The effect of semi-arid equatorial environment on daily behavior of naked-neck broilers were studied by De Queiroz et al., (2013) . Numbers of panting birds and birds with elevated wings increased with increasing air temperature, the highest percentage of thermoregulatory behavior was observed between 12h and 15h at temperatures around 34 °C. Percentage of wings spreading and beak opening in this period were 45.5 % and 32.4 % respectively. Lower numbers compared to this study could be attributed to the different hybrids usage, because naked neck broilers exhibit greater surface area for non-evaporative heat exchange under high atmospheric temperatures (Yahav et al., 1998) .
Feed intake had increased depending on the age increase, but number of drinking birds was significantly lower at 33 days of age in comparison with 32 days of ages. Bruno et al., (2011) proved that heat stressed broilers had higher water consumption, but lower frequency of drinker visiting. Li et al. (2015) showed that drinking times and eating duration of broilers under persistent heat stress also gradually increased with the increasing weekly age.
There is no available study to investigate the effect of Scutellaria baicalensis L. on poultry behavior under heat stress. However, Mahmoud et al. (2015) studied the effects of dietary supplementation of green Brazilian propolis on behavioral changes of heat stressed broiler chickens. Broilers were exposed to 32 °C daily from 8h to 17h from 15 to 42 days of experiment. Their results indicated the effects of propolis to reduced thermoregulatory behavior, presented by reduction of panting behavior (p < 0.05). On the other hand, there were no significant effects on wing elevations and, also feeding and drinking behavior. Bozakova et al. (2017) examined the effects of zinc and ascorbic acid supplementation on behavior of laying hens in hot summer period. In the group with treatment less moving and aggressive behavior was observed (p < 0.01), but more preening (p < 0.05) and dustbathing (p < 0.001) compared to the control group was found.
Results of this study show that phytogenic additive based on Scutellaria baicalensis L. extract reduced thermoregulatory behavior in broilers under persistent mild-moderate heat stress. The results could be attributed to the anxiolytic effect of some active compounds like wogonin, baicalin and baicalein which has been demonstrated in mice (Hui et al., 2002; Liao et al., 2003) . Baicalein also has an antidepressant activity in rats. After administration, the level of dopamine in the hippocampus increased (Lee et al., 2013) . Main active compounds extracted from Scutellaria baicalesis L. roots have various effects on nervous system and thus can affect behavior in heat stressed broilers.
CONCLUSION
Lifting of the wings and high respiratory rate defined as open beaks of mild-moderate heat stressed broilers significantly decreased at feeding phytogenic additive based on Scutellaria baicalensis L. extract. The lowest incidence of these behaviors was observed in the morning. With age lifting of the wings significantly increased.
